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DEVELOPING METHOD USING SAME 

PROBLEMS BE SOLVED: To provide a carrier having such electric resistance characteristics as high 
resistance in a low electric field and low resistance in a high electric field and contg. no harmful 

SOLUTION: This ferrite carrier has a basic compsn. consisting of 2-15mol% Li20, 5-30mo.% MnO i and 
60 90mo«% Fe203 and is made of ferrite particles having 20-100um average ^^^^•^^ 
(M/R2) of the volume resistivity (R1) of the ferrite particles in an electr.c field having 200V/cm UU to 
the voLI resi'ivit" (R2) of the ferrite particles in an electric field having 10kV/cm DC ,s >10 and the 
resistivity R1 is 1 x 105-1 x 1013n.cm. 
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(54) [*B9!®«tt] «T«M»B7x9-f h**'JT*J:tPEn*«V»fcaa«Ftfe 

(s?) [mm: 

*;HtT'L 1,0 2-1 5%. Mn05- 
30%, FcOjBO-^OOX©**^**!/. W 
)&a#2 0-1 0 0 mn©7i7-f h tft^-frfctt*). *» 
oDC2 0 0V/cmOSS?{Ctel-f57*7^ hftE^P© 

tommmnm&tK® <r»> toci okv/cm©i 

(R, ) t©JtRi/R,**l 0«±-C*0, *^R.* 5 1 



(2) 



[fS*^l] *Mk-CLi,0 2~l 5%. Mn05~ 
3 0%. F e.O, 6 0-9 0X©l*iSlE*^^Wtt 

0- 1 0 0 ym-CA2.7x7-< Hfc?-a»6tt0. 
j^DC 2 0 0V/cm©»W4-7i7-f Hft^f 
©fl£«H^«SWaftfit <R»> iDC 1 0 kV/cm© 

«isi«:48W*7x9-f hsa^©(*siwmaffitnfii (R 

,) tOJfcRt/R.J&U 0fcl±T*0. ^OR.^IXI 

H-^IW^f&ffi? 1 5 -{ F + 1 'J 7. 
[»3RJ32] frZmWfil- 4-3. 3?/cm J t 
* 0 . WM&fi 5~120s/50gt*0. 1000 
Oe©lSW4 , rS'J^Ufc^t©{i*i4 0~80emu/ 

goimm-c&z c tzimtT i cciatR©*-* 

*;l/Jt-CLi,0 2~ 1 5%. Mn0 5~3 0%. Fe, 
O, 6 0-9 0 %©»#»&£* LW&S* 5 2 0- 

0 0 V/om©«SKhW«7x7-{ , rtft : F-©f«WlW 
HSligfiiffi (Ri) iDCl OkV/cm©mi?(c*jW 

R t /R 2 #l 0«±-C*0, *«ix 1 0 5 ~1 x 

[fft*I4] *3«K#1. 4-3. 3g/cm 3 -C 30 
&0. SHft**5~l 2 0 s/50gt*0, 100 0 
Oe©fi8 , ^4'-CiH>J5eUfcfiS<fc©ffi*i4 0-8 0 emu/ 

CltsJCK 5 ] 9 0 mm/ s e c «±©il 

4 tctatg©siE^«^fi6 0 

[O0011 

[»K©WrftSW»»3 aWMHtt. »« 40 

=?4 + yTfCWT*. 
[0 0 0 2] 
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©IHJ*SR«WKa9S0fc»* * 'J 7tc<fc *) > ^fS©@^ 

[0 00 3] HfiS»*3H**WK:tt. -«ecjfltt^«ft?i 
fliccifW 6H® n a n fl©£;£14* s #*^£.> ^©fcfetc 

« h *-«c*rr + y T©»*«^«A*» jccwmmi 

bttm*ima$tiz. * * y 7«c«t*»*fc»7 * 
««H^*fb#d>& < , § ^cmen^s* 5 ^©*^ 

[0004] 7x7^ + + 'J TJ**3<C^mi^t»4 
ttB*f k» £ ©^£S£» £*)ffil&2ti. Ni. Zn, M 
n, Mg. Cu, Li. Ba, V. Ci. CafOSIt 
»£3ffi©»«<l3&©*BBf^*S' + 
Ti bT«a^©ifi , j£©fe©* 5 »l^^ l '^* 3N i - Z 
n^x?^. Mn-Zn^7i7-fK Cu-Zn 
0 «7x7-Y h^Httttt?**. 
[0 00 5] 

M«MlBffl©« i t® ** y - f 3 C i "CiBW^fiS 
t Ucht- £H<MJ 0 h ©H'J 

?rJ^ii-r •S-^y^fl-a-^t !S7c:^* i ©IB CCW t w < 

ij r «^»B#tC!S7£* F7Ai7n-;Ha -;W«f©» 
aMWW«*SW 2>^+ 9 7- » 7' ; 3*K0 . 

3-1. OmmKKSSn*) "C*-'WT^*«aiftl3'h 
ZtcWSl&ft (v/cm) tc3P>$n4 0 hl—W** 

tlWt'J7Bfi^fiKt*5ci*iSii:U> 



(3) 



t^-iC £#ffl* tA»#. ft*©* * 'J TCDHMffift 
WtttCBWf«!tfftt«*tt<. *oT 

loo o 6 .] ztc wmm&t uts7x^h + t 

[0 0 0 7 ] Lfctf-jtWSOaWtt. ««I*-Ctt* 
[0 008] 2 

n©«¥«^ «*tt*©*^j: 
ztxhtmKt<DM&mzm*miotc$£&. zn. b 

[0 0 0 9 ] BPf3*»B«. Me„. 5 F e,. s O,jMe 

b i «©&«****> T^snattfrB*©*:**? * 

?4 h<DMe*f«Kf/*fcttF eCD-^Mn-CS^b 

feH6S7*^ h-r*o-r. *ji/JfcLi,o 2~i 

5%, MnO Fe.O, 6 0-9 0%O 

i$««lWW2 0-10 0 (imtt^x 
Htt-?*&fcD. DC2 0 0 v/cm©«»K*>W 

T #fcttffi£«.»9> 4DCl0kv/cm©WWC* 40 
»57x^HtWfiK (R.) ^©JtR^/R'* 51 
0W±"Cft»). froR.AM xi 0'~1 x 1 0 1J Q-c 

[0010] #W»«:*il»tB. A^tc^S-C&^Li, 
O. MnO, *jWFe,0,©«)S»*7*5n*t 

i,0#2~15%. Jff*U<B2-l 2%. Etc*?* 0 
<B5-10%t*0. MnO*J5~30%. *?*b< 
B15-3 0«t*0. Fe,O,*»6 0~9 056. »* 50 
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[001 11 h**yTtt«WB*©Wtt*» 
f^-T S c t * © JtsbtcttteSftW** » 

V. B i Sb. B. Si. Ca^©^IS (Cflfcttttl 
nicfcSAs.O,. V,O s . Bi.O,. Sb.O,. B, 
O SiO, CaO&t'©»Mt &f,H4IS 

ftWc*-^ *68tfns<J>&< 

0 1-1. 5lt%WSi<fc^SKSSU* 
JB«B0 1-0. 5%©S5H-C*?>o cntc«fc«3«*g 

2 0 m mfcTF©? * 9 -f h * + 'J 7**S6 nS . 
[00 12] MnOBMe,.,Fe 1 .,0,Ki«ff5B 
Kft«J«<kffl©lSl±KSF#0. MnOW»8£i«« 

ntCttU MnO^IW«OLi,. s FeMO, 
-CB fifflfiWbffi* ©*>©»? * U»tt©«lftKJ:0* 

[0013] 3WWHC*C»-C, * * 'J Ttt^tt. 
$tft& (illif) #2 0-10 0 (tm©*BrtK** 

l >r B ti&# 20)/ m*?i©»^iC »* * ^ 7- 

»«t^-r<«- 1 0 0 um * 

BH*t©fc©**«i£&9»*0<& 
C» j;0»*b<«3 0-6 0 Mm©l6H-C*S 0 
[°00 14]$^x^ f + fjr©*>3*K» 
30 1 4-3. 3 g/cm 3 ©S5B*WO<. 
KB2 0-2. 8 g/cm 3 ©ffiffl-C*>^» 

R£Ct h*Hft*<D»»WW»l'. ***** + ') 7*tf-K 
©3HSEB. W3E««©«S«c o - h t^ly-C* * U T t 

[0015] * + yrtth*-i*-w»* Q £* fcat> 

+ 'J T©«flB*« 5-120s/50g ©ttH**H* ^ 
< IK»*L<tt2 2-6 0s/5 0g«)Wlt* 
4 2 0 s/50g ^*«©« 

ft-|t*«Tl^tl>. ^8Jj^*s5 s/5 0 g*«"C 

«[S]A5&-2>„ aaws©«!5e»H*i««tt8z 2502 

0g ^'J7-<«2. B3mm©o-HCtt«T 



[0 0 16]*^x7n=f+'irB, 1000 
Oe(DMntp?mjg.l'tcMit<Dmo % 0 o„^4 0-8 0 e 

5 0-7 5 emu/g<Dfiit$.5. CTloo0 *U0em 
u / s <fc 0 1>»*KB-? » h O-JU'vOWl* 

±{C &W1 a i* ©KRS £4 G^FtP^-e a » . . , ifi 8 

fiow<o:»)aafc«*»*ii*«i<J««"*"***' * 10 

fiffi8Htffi<a.) 
tt90emu/(HTC*ftCi*«*K. 
S50-85emu/gt^. 8Wfc©fl©W5eKtt« 
li)i**4S?S*H- (*3SI*tt«VSM-3S> 

? [0 0 17]*»x^ h^rt'J7BDC200 
V/ c i©I»K*itf SiSKR, * J 1 x 1 0 5 ~ 1 x 1 0 
"Q-cmOllrt^SGi^U^. Chtt. R, 
AilxlO'Q-c m*ttT?Wfflt**9 f * ,J 7 * S 20 

U>ttHK. l xi 0 6 ~1 x 1 O^Q-cm. J:0»S 
lA»«SHttl * 1 O 7 ^ 1 x 1 O 10 Q-cm-C#>£. * 
/c. DC 1 OkV/cm©«»«:*$Wa*f 'JTtt^f© 

>j r tt^»3B»«w«^«*«aiais**w < h * - £ © 

#t/jN3i>c£#i&Bt?*S. R,/R,* 5 i o*?i£r*£ 
tcne.osfrWi-ct^^<Dt*5. Rt/Ri«4 

06lkT*4Ci*B*O<. l 0 3W_h#®c#*U 

*fc. *»9!©? * ^ 4 b * * V TBl^OiS 
^SfojlS (7'P-feXiIK) * s 9 0mm/se cfcLhiJt 

[0018]* + U T®.*(D&1uife<Dmi£.te. rtS3 . 
0 5mm©f7P> (f»««) »lft*f 
<Dfln**«. SIBiCDC2 0 0V/cmMUiD 
C 1 0 kV/cm©«»*9ttnO-C«!J£bfc. h^- © 
»tftfifi*8!lSrrS*»£ra4 kV/cm©*!**^*]^ 
WJEbfc. jKt©8B3e«:Btt»«tSti- 

f-,-C-,*-FttSS4 3 29A§f) *«Bl/fc. 

[0019] #*W©7 x5-fh*t';7B. WfcfcEX 

SfSEOSMMt*. i&<b& (F e 2 Oj ) te^tfi&StCJS 
*fc. »6nfc»^»* 8 0 0-1 0 00 -C©ISH-CS 50 
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BRISK O. 0*>S««umWT©«[S«:ta»-rS. ft 
*****•!*. ,WK|6CTW«ltJll«.t:*6. M 

»i i o o-i 3 o o ■co«flfr«so. fcc»tre o o 
~ 9 o o*c©iaa-c^su/c^. w»*$«fc^»*tr 

[0 02 0] *i.iJT©*3*KBttS«:J:r>-C*>SE<b 
"T S t^SttflbWt* < ft . 

[002 11 a,,,,, a.*£©«»M*tttt*+ y7 * 
^*4MO (&MMBM) e©fd^^S^ 

[ o o 2 2 ] r„ R.iittiflSfefr^Maa*^* 9 " 

8t5Ci#r«5. R,. R,»tm#***»ti* 
jK&WfttitR,. R,t*>K^3C»lii«C*. R 

TqtBfc«^©»l£fc»^*fc® t *** n *- *® 
.RS #B^©li»E«^t5i', **«Hr» (6 0 
0- 1 3 0 CO «m«K*W^B^. SfcKffil^lffl** 

P3SB * + 'J TOfcWetMB 3 - hJi*»«U»M3 

h MBKlMft *K J: 9 B£ uWMttfi*oiK 

+ .jr©a®tc^)!i= 1 -ni*^" rsi ' 
Bin - k mtmmvr&fe* + « 7©ma«in***# < 

urtc«B§=i-h*-rs©«»*b<^- * 

[0 02 3]tt'J7(C»'H^«fcJ?)© 
^^©^py^bt'^S : Wllii*. 7-p e*> 

OJb*^*. 7fJ«7xx;k a-fn^TfU^ 
gjy^^ y^7i"J^^^©«-^ ? " u>fl§)ffi 
R*y*jU#>BW)i^^>«: 7^'JJ^b'^ 1 '- ^ 
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ttVu>Fi/tffifflr*c4#-c*s. c©5fc. 

[ 0 0 2 4 ] ±K«IB*fflt»-C««.«^®* 
6. tt'J7Stfl0 0ll»C»l/O. 1~3«*SP 



[0 02 5 ] ^©7!^ !J7Bht-ia 
6Utitt»KfS. COht-». e#«H§4* 

JWtS^ffi. Sfifflfi^ffi. 4'©- 

si, **yj^wt*«*. *z?zzti%titcm® 30 

ittS©-C5~l 5um*a*U>. JSfittS#tt«i^ 
ttft«-ofc*«: 1 0 14 Q-cmtLb5 5 S£lA>= S8§Fff 

o> **rffS4®*«i£jws<&sc4a>6. 
7l5 n^'J7 (Hii^jaKKBN- i oo) a 

^a-El. Okgf/cm'-Cht-i^l/. C 
n*?i?llft«d5£i3 (3K2E4r3**tt«TB-2O0a) 

[0 02 6] Ch6©«tttt'J7iht-i*Bf£0 

ti^.« h ^ 10-90 »S%©f5BtC& 5<fc^ 
[002 7 ] 51 
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-c. j:«j»tll!KBMl!-i'*. 
(HJfiWDLi.O 10mol%.MnO 20mo 
lK*5«fctfFe,0, 70molK4«t*J:^K^ 

nfc«£t&* 900 -cosk-c 2mmvmb. fomttc 

«il / -C#'Jt-*'TjU3-JKPVA) *0. 5~ 
1 0ttS%m. ^^U-F5-f + -CC<fe«3*«K« 

ftT^UBfL* 1 2 8 0'C©Sa-C3B#F^^Ufc 
ft «itltff^I^9° 0 ' C - 2B#IH«fS 

-fh*+yr*»fc. c<D7x7^+t'i7©w 

«r4^fciC4Li,0 10. 5mol%. MnO 
19. 8mo 1%, Fe.O, 6 9. 7mol%t^ 
fc. *fc. *»3«SK»2- 2e/cn> ! , »$«3 5 
s /5 0g, o^^aeOemu/gt^o/c. 
> [0 0 2 8] h 5 K^^*- * 

-#>^»* (#fe^J;=SitRX1±M#^-100) 10 

gp wTfciu*) tmmvmn inrntmrn 

6CCf X7xy-*ASI*- 'Jxxw (»S«*)!S) 8 7 # 'J 7"a 
t- u > ((Ba«;=SMIaaatl-nv32) 2»*asftiU&£ 

*4 *ti*'15 0KKjnf*b*:2li^-f-K^«« 
ttSlOOMZR) T«ff«S»* 1 0 M m 4ft * 

tips^rstz) o. 5**nas«nn/*«ttb^-* 

C©h^-©*K«1- 5x l o ,4 Q-pm. * 
fjBf«tB-2lMc/jt*^fc. C©«fc^KU-C» 

10 0 2 9] c<Dm&m&Mzm^x(D&tt-?®mt 
; 

!&##;m^*t40PC (S3 0mm, 7P*^*K 
eomm/sec, IHS14-6 50V 
7 ^ „ H p-jv ; H5eS**JfcE (@^4 > ftfi. K 
S2 0mmsuS304«^y-^ ^-WBWW** < ^ V 

-y^ffi) 8 0 0G «fei«7 0 0G) . xy-^K 

ffcl 50rpm 

v 7'; 0. 4 mm 
ppZ-jfi, y-?; 0. 3mm 
;W7^iE:-500V(DC). ^y-^KEIttD 
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m ( 1 8 0 "C. 1 kqf/cm) 
MS&tt: 2 0*C. 6 096R.H. 

[0030] nhtitcm»<DWffife%:*& 1 K 71 ^ * 

1*»*E>. flJJH©iiHfti»Btffl (imaqeDensitv; I D) . » 

[0 0 3 1 1 <3UM"I2 ) atM&OjWiSfcMWfia* 
1 2 5 0 "C©fiirc 3 B#fflfT5 Cii. »MM««T*>ft 

t»c tmmxm i tmm&ft-cv&ft&fo* 0 

m©7x5n + t'J7*8fe. C©7*5^*t'J 10 
T©BR»»«r*WoyttC6Li,0 9- 8mol96. 
MnO 21. 2molX. Fe.O, 69mol%t 
&-?tc *<5*Ktt2. 5g/cm', 

28s/50g. a 1 ,„li65emu/g-C*ofc„ C 
(D^'yK.bX^hintcy^v^ + ';T9 7ftfigB£ 

[0 0 3 2 ] C<DStttt*«lffl*ffl''^**ffl 

^t. a i . tnnoBMift. ** 'J . * * ,J 7 20 

[003 3] ( Mm 1 ) «WHM*ff*>tt l>CiW« 
fgfttt 1 tPIS©*frt?¥«ttStt4 0 m m©7 * ^ -f 

h + + co?^-! h** yT©j$$W3-*r 

^fciC^.Li.O 10. lmol%. MnO 1 
9. 9mol%. Fe 2 0 3 7 0 m o 1 %V&itc. * 
fc. *»3*Ktt2. 4g/cm ! ,i»«32s/5 
0g ff 11( ,B62einuAt?*ofc. C©J:5Kl 
tflWc7x7^ h + t';79 7I«|it^fi«l i 30 
|h) 0 h ^ - 3 SSSB t b SS^il^l £ ^ 

fC [0 0 3 4] c©ffl»5i»ffl*ffi<'^^* fiW 1 
fr-CBiflMKRS* t>fc, »6tifcHi*©IHIBS*** 1 K 
m-T £1*6 R./R.s&Jl 0tC»fc<C^/c»l7Jffl© 

n»«K. »*^'J. *+>J7tf*«i.»rnfc»s©^ 

<u^-ctt«c<. 5^«t©iB»JKfi£^«E«:»fbU 
Tl^&C £*£>*£. 
[0 03 5 ] (*«SW3) Li,0 5mol%.MnO 
2 5mol%fe^'Fe ! O i 7 0 m o 1 %t <fc 40 

h* + UT©)3t»»*T*1f"5feiC6L1,0 
5. lmo 1%, MnO 25. 2 mo 196. Fe, 
O, 69. 7mol%t^c. £/c. *S«Ktt 
2. 5g/cm\ «$»2 7 s/50g. ff,...tt 
5 5em U At^fc. C©J: UC»&nfc7 * 

^ h+ + ij79 7afigPi^ssCTi &BiD*aattH^ 

- 3 ffifiSC i bSStt^^l t L /Co 
[0 036] C©WSWW»*Bt»*MMA l^Cft 50 
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K*r. a intt©iffl««flk »#^. 
<t^"^bUT^fri.>c<!:*b*£. 

[0 0 3 7 ] <£teW4> Li.O 5mol°/o. MnO 
2 0mo l^yFe.O, T5mol%i^J: 

¥JStftStt5 0um©7*94h*+y7*»fc. C© 

h + + yr©«aE»»W*tTofciC6L1,0 
4-9mol%. MnO 20. 2mol%. Fe,O i 
74. 9 m ol%T*^. *Sffiffil*2. 6 

g/cm'. »$«29s/50g, a 1 o„o«63e 
mu / g T^fc„ c©J:5«:i/rf§6ftfc7*54 h 

[0 0 3 8 ] C©fi8tt«*ffl*ffl^"C^»W 1 ilHjD^ 
fr-CBiMJ^^o/c. »6nfciH{fc©iMBS**3U 

(c^-r. a i*6. ww©ia«i»ffi. t&^-j. 
^£-^{bo-ct>ft^c<!:*b*£. 

[0 0 39] (HJSCT5) LizO 11. 5mol%. 
MnO 8mol°/o- Fe.O, 8 0nol'/.W 
j0 , 0. 5molX4ftiJ:^i^^W**' 8, ' > 

zm\mim 1 i/t¥$faa*j5 0 * m©? 

x5 ^h + + iJT4»fc. C07x50 + t'J706S 
»fl>W*ff" S fciC%L1.0 11. Omo 1%. Mn 
O 8. lmo 196. Fe.O, 80. 6mol%. V 
,0s 0. 3m o 1 %-C$>o/c„ 
[0 04 0] ^t+t'J70»-t^>» 
J:9{CfT-?fc *f 'J75 OOmSSP^tt^*^ 8 

o-ck«»u =»->»»■ (I^^-^^tt 

«J/|J3->SR2406) l 0«l»*h^3i>l 0 
«SgP^S^t^fe©^^7-U-3-hb/c 0 *©«1 

5 o °C2 ^ia©««<b«!a*^t». s> »; =»- ^ist 3 - 

h + + 'JT?rt#/c 0 *3*KB2- 5g/cm\ SJib 
$B28s/5 0g. a a „,o»5 8 emu/gt*. 
/c C©J:^Lttie»nfc7x7n*t'J790l 

[0 04 1 ] C©«14^S') ; 5:ffl''^** fe ^ 1 

cc^-r. a i*6. wjw©Bi«aiK« 

< b^i*^{bo■c^^cl*ct*to*i. *ik*ii»-c 
ido«»i. 30«±*n[«<- ^/crtfe^^-;j 

^^©Mt?*'?. C©ffi*0. 10«fc*)**<tt*i 
iB^©* ^ -J * «t 9 It* * - 
[0 04 2] 

[an 
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ttggU 
5 



!X1Q8 



2.6X1Q6 
"8.7XIQT 



X10* ' 



1.40 0.(17 
1. S5 0. 05 



I big 1 
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